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ABSTRACT 



A medical apparatus comprises an electrical medical 
apparatus for use with an endoscope connectable 
thereto and adapted for at least one a diagnostic and 
medical treatment; at least one electrical non-medical 
apparatus including a line cord and a plug, which is 
used in association with the electrical medical appara- 
tus; and an isolating transformer apparatus isolating a 
patient from electrical shocks from the electrical medi- 
cal apparatus used together with the electrical non- 
medical apparatus. The isolating transformer apparatus 
is connectable by an authorized person to a commercial 
power supply and is connected to the line cord and plug 
of the electrical non-medical apparatus. The electrical 
medical apparatus is connectable to the commerical 
power supply. The isolating transformer apparatus in- 
cludes a housing having a plurality of walls; a trans- 
former contained in the housing, the transformer having 
a primary winding which is connectable to the commer- 
cial power supply, and a secondary winding which is 
electrically isolated from the primary winding; and a 
power supply socket mounted on a wall of the housing 
and being connected to the secondary winding, the 
socket receiving the plug of the electrical non-medical 
apparatus. The isolating transformer apparatus also has 
a retainer provided on an outside portion of the housing 
for preventing the plug of the electrical non-medical 
apparatus from being removed from the power supply 
socket, and a lock device for locking the retainer for 
preventing removal of the retainer without an engaging 
and disengaging tool. 

13 Claims, 14 Drawing Sheets 
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MEDICAL APPARATUS INCLUDING ON 
ISOLATING TRANSFORMER APPARATUS FOR 
ISOLATING MEDICAL APPARATUS FROM 
NON-MEDICAL APPARATUS TO PREVENT 
ELECTRICAL SHOCKS TO PATIENTS 

This application is a continuation of application Ser. 
No. 427,861. filed Oct. 26, 1989 now abandoned. 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an insulating (isolat- 
ing) transformer apparatus for ensuring safety against a 
leakage current of an electric device. 

2. Description of the Related Art 

Recently, medical systems have been widely em- 
ployed in the field of medical treatment. These systems 
can have a plurality of medical electric devices (herein- 
after, referred to as "ME device")) rather than a single 
ME device, which are combined, or a single ME device 
can be combined with other general electric devices. 

Regarding the ME device,' safety standards for leak- 
age current (not a functional current, i.e., an uninten- 
tionally produced current) have been established and 
countermeasures thereto have been devised, in order to 
protect a patient against an electric shock caused when 
a doctor or an assistant touches the ME device and the 
patient. 

Such safety standards or countermeasures, however, 
are not provided for general electric devices other than 
the ME devices. Thus, a leakage current higher than an 
allowable value defined in the safety standards for ME 
device may occur in a general electric devicepwhich 
may endanger a patient. 

Under these circumstances, an isolating transformer 
apparatus, as described below, has conventionally been 
connected between a commercial power source and a 
general electric device, thereby reducing leakage cur- 
rent from the general electric device. 

The conventional transformer apparatus comprises a 
transformer, which includes a primary winding con- 
nected to the commercial power source and a second- 
ary winding insulated from the primary winding, and a 
power source socket connected to the secondary wind- 
ing of the transformer. A power source plug of a gen- 
eral electric device is connected to the power source 
socket. 

In the case of the conventional isolating transformer 
apparatus, there is a concern that a user may errone- 
ously pull out the power source plug of the electric 
device from the isolating transformer apparatus, and 
may connect it to a wall socket (i.e., a socket for medi- 
cal use connected to the commercial power source). 

In such a case, a leakage current higher than the 55 
allowable value may occur in the general electric de- 
vice, and a patient may suffer an electric shock through 
a doctor , or an assistant who has touched the ME de- 
vice, as mentioned above. 



According to one aspect of the present invention, a 
plug locking means for an isolating transformer appara- 
tus comprises a housing, a transformer contained in the 
housing, the transformer having a primary winding 
5 connected to the commercial power source ancl a sec- 
ondary winding isolated from the primary winding, a 
power source socket, connected to the secondary wind- 
ing of the transformer, having an exposed surface ex- 
posed to the outside of the housing and an insertion hole 
1° to which the power source plug is inserted, a retainer 
removably mounted on an outside of the housing, for 
preventing removal of the power source plug from the 
power source socket once the plug is connected to the 
socket, and a fixing member for removably fixing the 
retainer to the housing, the fixing member being disen- 
gaged only by using a disengaging tool. 

The retainer can forcibly prevent the plug from being 
disconnected from the socket. The plug can be discon- 
nected from the socket only by taking out the fixing 
member from the housing with use of the disengaging 
tool, and removing the retainer from the housing. Un- 
less the retainer is taken out of the housing, the plug 
cannot be disconnected from the socket. Thus, a danger 
of electric shock due to leakage current from the gen- 
eral electric device can be surely avoided, and the safety 
can be ensured. 

According to another aspect of the present invention, 
the plug retaining means for. an isolating transformer 
apparatus comprises a housing, a transformer contained 
in the housing, the transformer having a primary wind- 
ing connected to the commercial power source and a 
secondary winding isolated from the primary winding, 
a power source socket, connected to the secondary 
winding of the transformer, having an exposed surface 
exposed to the outside of the housing and an insertion 
hole i:o which the power source plug of a general elec- 
tric device, a retainer provided on the power source 
socket, the stopper engages the .plug to prevent the 
removal of the plug from the socket when the plug is 
inserted into the socket, release member for releasing 
the engagement of the retainer and the power source 
plug, and release preventing member for holding the 
release member in its non -operable state, the release 
preventing member being removed only by use of a 
disengaging tool. 

The release preventing means holds the release mem- 
ber in its non-operable state, thereby preventing the 
plug from being disconnected from the socket. By tak- 
50 ing out the fixing member from the housing with use of 
the disengaging tool, and removing the release prevent- 
ing member from the housing, the release member is set 
in the operable state so that the plug can be discon- 
nected from the socket Unless the release preventing 
member is taken out of the housing, the plug cannot be 
disconnected from the socket. Thus, a danger of electric 
shock due to leakage current from the general electric 
device can be avoided, and the safety can be ensured. 
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SUMMARY OF THE INVENTION 
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An object of the present invention is to provide a safe 
isolating transformer apparatus wherein a power source 
plug of a general electric device, other than an ME 
(medical electric) device, is prevented from being dis- 65 
connected from a socket of the transformer apparatus, 
thus avoiding the danger of electric shock due to leak- 
age cunent from the general electric device. 



BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 schematically shows a structure of an isolating 
transformer apparatus and a peripheral section thereof 
according to a first embodiment of the present inven- 
tion; 

FIG, 2 is a perspective view showing the isolating 
transformer apparatus of FIG. 1 from which power 
source plugs of general electric devices are discon- 
nected: 
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FIG. 3 is a perspective view showing the isolating source plug according to a seventh embodiment of the 

transformer apparatus of FIG. 1 to which the power present invention; 

source plugs of the general electric devices are con- FIG. 27 is a perspective view showing a fixing band 

nected; in the seventh embodiment; and 

FIG. 4 schematically shows a circuit structure within 5 FIG. 28 is a perspective view showing a eighth em- 

the isolating transformer apparatus of FIG. 1; bodiment of the invention. 

FIG. 5 is a perspective view of a modification of the 

first embodiment; DETAILED DESCRIPTION OF THE 

FIG. 6 is a perspective view showing the isolating PREFERRED EMBODIMENTS 

transformer apparatus according to a second embodi- 10 jhe preferred embodiments of the present invention 

ment of the present invention from which power source w jn be described with reference to the accompanying 

plugs of the general electric devices are disconnected; drawings. 

FIG. 7 is a perspective view showing the isolating In- FIG. 1, an ME (medical electric) device 1 has a 

transformer apparatus of FIG. 6 to which the power powcr sourcc cord 2 and a power source plug 3. The 

source plugs of the general electric devices are con- 15 plug 3 & connected to a wall socket (a socket for roedi- 

nected; . cal use connected to a commercial power source) to 

FIG. 8 is a perspective view showing the isolating obtain e j ectric ower for the ME device y Qne end of 

transformer apparatus according to a third embodiment a lead wire 4 is connected to the ME device 1. The 

of the present invention from which power source plugs . olher end of the Jead wire 4 is provided ^ a patient 

of the general electric devices are disconnected; 20 e j eclrode 5 

FIG. 9 is a perspective view showing the isolating An isolat j transfonTier appara t us 6 according to the 

transformer apparatus of FIG. 8 to which the power fir$t embodimenl of the sent ' mveniion has a power 

source plugs of the genera! electee devices are con- SQurce COfd ? and a pQwcr soufcc p]ug g Thc p]ug g i$ 

ne S.. e -* 4A u . ni_ . r • 1 » also connected to the wall socket (a socket for medical 

FIG. 10 schematically shows a structure of an isolat- 25 „^ . , _ n „ * „,„ M „„ m \ -ru 0 

r , . . t use connected to a commercial power source). Ine 

ing transformer apparatus and a peripheral section . . . , - A £ f , 7 

. & f y , . . X . r *u isolating transformer apparatus 6 also has power source 

thereof according to a fourth embodiment of the pres- . ^ * , . , vr . r 1 1 . • 

0 r sockets to which power source plugs of genera electric 

ent invention; , . v , * & 6 

FIG. 11 is a perspective view showing an outer ap- devices are connected. 

pearance of the isolating transformer apparatus of FIG. 30 u general electric device (e.g., a recording device) 9 

jq. has a power source cord 10 and a power source plug 11. 

FIG. 12 shows a schematic circuit structure within ^ P lu » 11 * <* ni *cted to the socket of the isolating 

the isolating transformer apparatus of FIG. 10; transformer apparatus 6 so that power is supplied to the 

FIG. 13 is a transverse cross-sectional view showing elec, " c . dev ' ce 9 from th< ; transformer 6. One end of a 

an internal structure of the isolating transformer appara- 35 s * nal > me n * connected to the electric device 9, and 

tus of FIG. 10; tne otner en " of the line 12 is connected to the ME 

FIG. 14 is a perspective view showing a power device 1. 

source socket of the isolating transformer apparatus Another general electric device (e.g., a TV monitor) 

PIQ jo. 13 has a power source cord 14 and a power source plug 

FIG. 15 is a perspective view showing a power 40 15 - The P Iu 6 15 * connected to the socket of the isolat- 

source contact of the power source socket of FIG. 14; in S transformer apparatus 6, so that power is supplied to 

FIG. 16 is a perspective view showing a power thc electric device 13 from the transformer 6. One end 

source plug general electric device of FIG. 10; of a si S nal line 16 is connected to the electric device 13, 

FIG. 17 is a transverse cross-sectional view illustrat- and tne othcr CR d of the line 16 is connected to the ME 
ing the connection between the power source socket of 45 device 1. 

FIG. 14 and the power source plug of FIG. 16; A patient 18 is laid on a bed 17. The patient electrode 
FIG. 18 is a perspective view showing a structure of 5 of the ME device 1 is attached to the patient 18 by an 

a modification of the fourth embodiment; operator 19 who controls the general electric devices 9 

FIG. 19 is a perspective view showing a fifth embodi- an d 13. 

ment of the present invention; 50 A specific structure of the insulating transformer 

FIG. 20 is a transverse cross-sectional view illustrat- apparatus 6 will now be described with reference to 

ing the connection between the power source socket FIGS. 2, 3 and 4. 

and .the power source plug according to a sixth embodi- Sockets 21 are provided on a front panel (or a rear 

ment of the present invention; panel) 20a of a casing 20 of the insulating transformer 

FIG. 21 is a transverse cross-sectional view illustrat- 55 apparatus 6. Front end portions of side plates 20b of the 

ing the state in which the power source plug is discon- casing 20 are projected from the front panel 20a and are 

nected from the power source socket of FIG. 20; bent inward substantially at right angles. The bent por- 

F1G. 22 is a perspective view showing a band stopper tions of the side plates 2Qb have tapped holes 22. 

of FIG. 20; The plugs 11 and 15 of general electric devices 9 and 

FIG. 23 is a perspective view showing an insertion 60 13 are connected to the sockets 21. In the state wherein 

hole of the band stopper of FIG. 22 into which a band the plugs 11 and 15 are connected to the sockets 21, a 

releasing member is inserted; retainer 23 is mounted on the bent portions of the side 

FIG. 24 is a perspective view showing a fixing band plates 206. The retainer 23 has screw holes 24. Screws 

of FIG. 20; as an example of fixing means 25 are passed through the 

FIG. 25 is a perspective view showing a band releas- 65 screw holes 24 and are engaged in the tap holes 22 of 

ing member in the sixth embodiment; casing 20 by means of a disengaging tool K such as a 

FIG. 26 is a perspective view illustrating the connec- screwdriver. Thus, the retainer 23 is fixed on the casing 

tion between the power source socket and the power 20 by the screws 25. 
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U-shaped notches 26 are formed in the retainer 23 at using the disengaging tool K, the safety can be ensured 

locations corresponding to the sockets 21. The width of perfectly. 

each notch 26 is greater than the diameter of the cord 10 In other words, the fixing of the retainer 23 cannot be 

or 14 so that the notch 26 may allow the cord 10 or 14 released unless the screws 25 are removed by the disen- 

to be inserted therein. However, the width of each 5 gaging tool K. Even if the user stumbles on the cord 10 

notch 26 is smaller than that of each plug 11 or 15 so or 14, the plug 11 or 15 is not disconnected, and safety 

that the notch 26 may prevent the plug 11 or 15 from is maintained. 

being drawn through the notch 26. A bottom portion of As shown in FIG. 5, the ME device 1 and electric 

each notch 26 is rounded. devices 9 and 13 of the above embodiment may be 

As shown in FIG. 4, a power source plug 8 of the 10 mounted on a cart 40, so that these devices may be 

isolating transformer apparatus 6 has two power source moved together one body. In this case, the retainer 23 

pins %a and one protective ground pin 8*. The ground may be attached on the rear portion of cart 40 which 

pin %b is connected to the casing 20. contains the transformer 6. 

A transformer 31 is disposed in the casing 20. The ln the above embodiment, the protective ground 

transformer 31 has a primary winding 31a and a second- 15 terminal 21* of each sockets 21 may be connected to the 

ary winding 31* insulated from the primary winding 20 - ln lhis cas€ » when a Plurality of ME devices 

31a. Both ends of the primary winding 31a are con- 1 m respectively connected to the sockets 21, a bias 

nected to the power source pins 8a of plug 8 through voltage of each ME device becomes equal, and safety 

fuses 32. Both ends of the secondary winding 31a are • be fui ™ er e " su T ed - . 

connected to a pair of terminals 21a of each socket 21. 20 * ec ° nd em ^ odim v ent ? f the P^sent invention will 

Each socket 21 has, in addition to the terminals 21a, a now ^ described with reference to FIGS. 6 and 7. 

protective ground terminal 216 corresponding to the * n this embodiment, the side plates 20b of the casing 

power source plug 3 of the ME device 1. 2 ° « not P K ro J ectcd fr T ° m th H e fr0n ; P? nd * 0 *' Unhk / n m 

y *• r*i. • i * r . the first embodiment. Instead, an L-shaped flange 50 is 

The operator .of the .solat«g ransformer apparatus „ dj &x ^ 6 Qn £ 

6 having the above-desenbed structure will now be , Qwer ^ each sockets n ^ ho , es „ ^OTmeA 

,' „ , r . ... A . in the flange 50. A plurality of L-shaped removable 

First the plugs 11 and 15 of e ectnc devices 9 and 13 retainers $ * m m ^ Qn ^ £ 

are connected to the sockets 21 of the isolating trans- A ir of d led hoJcs 53 are formcd in a 

former apparatus 6. Then, the retainer 23 is mounted on 3Q iQT] q{ ^ retainer 52 Screw& Qr fixing means ^ 

the casing 20 of the apparatus 6, and is fixed by means of are inscftcd - mQ thc screw hoJcs 53 Aftcf the scrcws 54 

the screws 25. have oeen passed through the screw holes 53, the 

The power source plug 8 of the apparatus 6 is con- w m cngagcd in thc holcs 51 of thc flangc 50 by 

nected to the wall socket. means of the disengaging tool K such as the driver. 

In this state, the electric devices 9 and 13 are supplied 35 rctajncr 52 is fixcd on thc flangc 50 by thc 

with electric, power through the transformer 31. 54 

With the isolating transformer apparatus 6 being pro- A u. shapcd notch 55 is formcd in a vertica i portion 

vided between the commercial power source and the of each retainer S2 ^ width of the notch 55 is greater 

electric devices 9 and 13, the level of a leakage current tnan the diamctcr 0 f the cord 10 or 14 so that the cord 

of the electric devices 9 and 13 can be reduced substan- 40 10 or 14 may pass through the notch 55. However, the 

tially to the level of a leakage current of the ME device. width of the notch 55 is smaller than that of ^ plug u 

Thus, even if the operator 19 touches these electric or 15 so that the plug 11 or 15 may not pass through the 

devices 9 or 13, the patient 18 suffers no electric shock. notch 55. 

The retainer 23 has the U-shaped notches 26 at loca- a bottom edge of each notch 55 is rounded, 

tions corresponding to the sockets 21 arranged on the 45 The number of retainers 52 is equal to the number of 

front panel 20a of casing 20. The size of each notch 26 sockets 21. 

is determined so as to allow free passage of only the The flange 50 and retainer 52 constitute retainer 

power source cord 10 or 14, and to prevent each plug 11 mean s for preventing the plugs 11 and 15 from pulled 

or 15 from being pulled out through the notch 26. Thus, 0 ut of the sockets 21 of the isolating transformer appara- 

once the stopper 23 is fixed on the casing 20, the plugs 50 tus, thereby completely eliminating a danger of electric 

11 and 15 can not be pulled out from the sockets . 21. shock due to a leakage current from the general electric 

Further, since the stopper 23 is fixed on the casing 20 by device 9 or 13. 

means of the screws 25, the stopper 23 cannot be re- Since each screw hole 53 of the retainer 52 has an 
moved from the casing 20 unless the screws 25 are elongated shape, a distance between the vertical portion 
disengaged by using the d tool K such as the screw- 55 of retainer 52 and the. sockets 21 can be adjusted de- 
driver. Since the retainer 23 prevents the removal of the pending on the size of plug 11 or 15. Thus, the plugs 11 
plugs 11 and 15 from sockets 21 of transformer 6, a user or 15 of various sizes may be employed, and the plugs 
can be prevented from mistakingly pulling the plugs 11 can be closely connected to the sockets 21. As a result, 
and 15 connect them to the wall sockets. Consequently, imperfect contact of the plug 11 or 15 can be prevented, 
a danger of electric shock due to a leakage current from 60 FIGS. 8 and 9 show a third embodiment of the pres- 
the electric devices 9 and 13 can be completely elimi- ent invention. 

nated, and safety can be ensured. In the third embodiment, the front panel 20a of the 

If only a service engineer or the like of the ME device casing 20 has tapped holes 61 at four corners thereof. A 

is permitted to connect the plugs 11 and 15 of electric box-shaped removable retainer 62 is attached to the 

devices 9 and 13 to the isolating transformer apparatus 65 front panel 20j. Flange portions are provided on the 

6 and to fixedly mount the retainer 23 on the casing 6, peripheral edges of the retainer 62. Four screw holes 63 

and a manual of the transformer apparatus 6 describes are formed in the flange portions. Screws (fixing means) 

that it is inhibited for the user to remove the screws by 64 are inserted into each screw hole 63. After being 
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passed through the screw hole 63, the screw 64 is en- 
gaged in the tapped hole 61 in the casing 20. The re- 
tainer 62 is fixed on the front panel 20a by means of the 
screws 64. 

The retainer 62 has a U-shaped notch 65 at its side. 5 
The cords 10 and 14 are passed through the notch 65. 

According to the third embodiment, the stopper 62 
prevents the plugs 11 and 15 from being pulled out of 
the sockets 21 of the isolating transformer apparatus 6. 
Also, a danger of electric shock due to a leakage current 10 
of electric device 9 or 13 can surely be avoided. 
. Regarding the second and third embodiments, the 
ME device and general electric devices can also be 
mounted on the cart, as shown in FIG. 5. 

FIGS. 10 to 17 show a fourth embodiment of the 15 
present invention. 

FIG. 10 shows a structure of an isolating transformer 
apparatus 71 and its peripheral section of the fourth 
embodiment. FIG. 11 shows an outer appearance of the 
isolating transformer apparatus 71. FIG. 12 shows an 20 
electric circuit within the isolating transformer appara- 
tus 71, and FIG. 13 shows an internal structure of the 
insulating transformer apparatus 71. The transformer 
apparatus 71 has a casing 72 having an opening at its top 
or its sides. The top opening or side openings of the 25 
casing 72 are closed by a cover (release-prevention 
means) 73. 

The isolating transformer apparatus 71 has a power 
source cord 74 and a power source plug 75. The plug 75 
is connected to a wall socket (a socket for medical use 30 
connected to a commercial power source). The plug 75 
has two power source pins 75a and one protective 
ground pin 756, as shown in FIG. 12. The protective 
ground pin 756 is connected to the casing 72. 

A front panel of the casing 72 has sockets 76 for 35 
receiving the power source plug 11 of the electric de- 
vice 9 (e.g., a recording device) and the power source 
plug 15 of the electric device 13 (e.g., a TV monitor). 
Each socket 76 has a pair of power source-side termi- 
nals 76a and 766 and a protective ground-side terminal 40 
76c. 

A transformer 77 is mounted in the casing 72 of the 
isolating transformer apparatus 71. The transformer 77 
comprises a primary winding 77a and . a secondary 
winding lib insulated from the primary winding 77a. 45 
Both ends of the primary winding 77a are connected to 
the power source pins 75a of plug 75 through fuses 78. 
On the other hand, both ends of the secondary winding 
lib are connected to the power source-side connection 
sections 76a and 16b of socket 76. 50 

As shown in FIG. 14, each power source socket 76 
has an integrally molded holder 79 made of an insulat- 
ing material. A pair of power source contact mounting 
holes 79a and 19b and a protective ground contact 
mounting hole 79c are formed in a front surface of the 55 
holder 79. Each of the power source-side connection 
sections 76a and 16b of socket 76 comprises a power 
source contact 80a or 80a mounted in the power source 
contact mounting hole 79a or 19b of each holder 79, and 
a terminal 81 connected to the contact 80a or 806. As 60 
shown in FIG. 15, each contact 80a or 806 includes a 
pair of bent clamp portions 82 formed from leaf spring 
members. A common proximal end portion of the clamp 
portions 82 is welded to the terminal 81. 

FIG. 16 shows the plug 11 of the general electric 65 
device 9. The plug 11 has a pair of power source pins 
11a and a protective ground pin 116. Though FIG. 16 
shows the plug 11 of electric device 9 representatively, 
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the plug 15 of electric device 13 also has a pair of power 
source pins 15a and a protective ground pin 156 simi- 
larly. In general, a distal end portion of each pin 11a or 
15a has a hole 11c or 15c for preventing the plug 11 or 
15 being drawn from the corresponding socket. 

The power source pins 11a or 15a of plug 11 or 15 of 
electric device 9 or 13 are removably fitted in the 
contacts 80a and 806 of the socket 76. In this manner, 
the plugs 11 and 15 are connected to the sockets 76. 

The contact 806 of each socket 76 has disengagement 
prevention means for preventing disengagement of the 
plug 11 or 15 of electric device 9 or 13 and socket 76. 
The disengagement prevention means is formed, as 
shown in FIG. 15. Namely, a substantially U-shaped 
notch 83 is formed in one of clamp portions 82 of 
contact 806. An inner portion defined by the notch 83 is 
bent toward the other clamp portion 82 to form a claw 
84. A distal end of the claw 84, compared to a proximal 
end thereof, is located closer to the common connection 
portion of the clamp portions 82. 

An operation lever (release means) 85 is attached to 
the upper edge of the clamp portion 82 having the dis- 
engagement prevention means. The operation lever 85 
projects from an operation lever insertion hole 8 formed 
in & top surface of holder 79 of socket 76. When the plug 
11 or 15 of electric device 9 or 13 is connected to the 
corresponding socket 76, the paired pins 11a or 15a of 
the plug 11 or 15 are inserted between the correspond- 
ing pairs of clamp portions 82 of contacts 80a and 806, 
and the protective ground pin 116 or 156 of the plug 11 
or 15 is inserted into a protective ground contact 87 
mounted in the protective ground contact mounting 
hole 79c of socket 76. In this case, as shown in FIG. 17, 
when the plug 11 or 15 is inserted to a predetermined 
point in the corresponding socket, the claw 84 of 
contact 806 enters the hole 11c or 15c of the pin 11a or 
15a. 

When the pin 11a ot 15a is inserted between the cor- 
responding pair of clamp portions 82 of contact 806 of 
socket 76, the claw 84 of contact 806 is deformed out- 
wardly by the pin 11a or 15a. Thus, the pin 11a or 15a 
can be smoothly inserted between the clamp portions 
82, and therefore the plug 11 or 15 can be inserted to a 
predetermined point in the socket 76. 

Once the plug 11 or 15 is inserted to the predeter- 
mined position, the claw 84 enters the hole 11c or 15c of 
pin 11a or 15a by virtue of its own restoring force, so 
that the claw is engaged with the pin 11a or 15a. In this 
state, the pin 11a or 15a cannot be pulled out of the 
socket 76 and the plug 11 or 15 is prevented from being 
disconnected from the socket 76, since the claw 84 is 
engaged with the pin 11a or 15a. 

If the operation lever 85 is moved to the right (in 
FIG. 14) in the state that the plug 11 or 15 is inserted 
into the socket 76 at the predetermined position and the 
claw 84 is engaged with the pin 11a or 15a, the clamp 
portion 82 having the claw 84 is elastically deformed 
outwardly away from the other clamp portion 82. In 
accordance with the elastic deformation of the clamp 
portion 82, the claw 84 is disengaged from the pin 11a 
or 15a, thereby enabling the plug 11 or 15 to be pulled 
out of the socket 76. 

The cover 73 is attached to the casing 72 of the isolat- 
ing transformer apparatus 71 by means of screws 88. In 
the state wherein the cover 73 is attached to the casing 
72, the operation lever 85 of each socket 76 is arranged 
under the cover 73. In other words, the cover 73 pre- 
vents the operation lever 85 from being exposed to the 
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outside. A handle 89 is disposed on an upper surface of 
the cover 73. 

The operation of the isolating transformer apparatus 
73 according to the fourth embodiment will now be 
described. 

The plug 11 of electric device 9 (or plug 15 of electric 
device 13) is connected to the corresponding socket 76 
of the insulating transformer apparatus 71. The plug 11 
and the plug 15 are connected to the corresponding 
sockets 76 in the same manner. In this description, the 
connection of the plug 11 is described representatively. 
The plug 11 is connected to the corresponding socket 
76 such that the paired pins 11a are inserted into the 
corresponding pairs of clamp portions 82 of the 
contacts 80a and 806 of socket 76, and the protective 
ground pin 116 of plug 11 is inserted into the protective 
ground pin contact 87 of socket 76. When the pin 11a is 
inserted, the claw 84 of the contact 806 is elastically 
deformed outward, i.e., away from the facing clamp 
portion 82. Thus, the plug 11 can be smoothly inserted 
into the socket 76 to the a predetermined position. 

Once the plug 11 is inserted into the socket 76 to the 
predetermined position, the claw 84 enters the hole lie 
of the pin 11a by virtue of its own restoring force, so 
that the claw 84 can be engaged with the pin 11a. In this 25 
state, since the claw 84 is engaged with the pin 11a, the 
pin 11a cannot be pulled out of the socket 76, and there- 
fore the plug 11 cannot be disconnected from the socket 
76. Since the cover 73 is attached to the casing 72 of 
insulating transformer apparatus 71 by means of screws 30 
88, the operation lever 85 of each socket 76 is arranged 
under the cover 73. The cover 73 prevents the opera- 
tion lever 85 of each socket 76 from being exposed to 
the outside. Thus, once the plug 11 is inserted into the 
socket 76 to the predetermined position, and the claw 84 35 
of clamp portion 82 of contact 806 is engaged in the 
hole 11c of pin 11a, the operation lever 85 of socket 76 
cannot be touched unless the screws 88 are removed by 
the disengaging tool K to separate the cover 73 from the 
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socket 76, thereby preventing a user from directly 
touching the contact 806. 

FIG. 19 shows a fifth embodiment of the present 
invention. In the fifth embodiment, the present inven- 
tion is applied to an electronic endoscope system 
mounted on a cart 101. An electronic endoscope 102 is 
connected to an imaging apparatus (ME device) 103 
having a light source device therein. An image output 
signal from the imaging apparatus 103 is supplied 
through signal lines 104 and 105 to a TV monitor 106 
and a video tape recorder 107. The imaging apparatus 
103 is connected to a computer apparatus 109 through a 
signal line 108. Image data supplied from the imaging 
apparatus through the signal line 108 is stored and/or 
processed in the computer apparatus 109. The computer 
apparatus 109 is connected to the TV monitor 106 
through a signal line, and processed image signals are 
sent to the TV monitor 106. 

The ME device or the imaging apparatus 103 has a 
power source cord 110. A plug 111 is coupled to an end 
portion of the cord 110, The plug 111 is connected to a 
wall socket (a socket for medical use connected to a 
commercial power source). 

Power supply plugs 115, 116 and 117 coupled to end 
portions of power source cords 112, 113 and 114 of 
general electric devices or the TV monitor 106, video 
tape recorder 107 and computer apparatus 109 are con- 
nected to the sockets 76 of the isolating transformer 
apparatus 71 of the fourth embodiment. The isolating 
transformer apparatus 71, along with the electronic 
endoscope 102, imaging apparatus 103, TV monitor 106 
and video tape recorder 107, is mounted on the cart 101. 

As described above, since the plugs 115, 116 and 117 
of the general electric devices or the TV monitor 106, 
video tape recorder 107 and computer apparatus 109 are 
connected to the sockets 76 of the isolating transformer 
apparatus 71, the leakage current of the general electric 
devices, when combined with the ME device or the 
imaging apparatus 103, can be reduced to a level of that 



casing 72. The provision of the cover 73 can prevent 40 of the ME device, thus improving safety. Further, once 



such a dangerous situation from occurring wherein a 
user pulls out the plug 11 from the socket 76 and con- 
nects it to the wall socket. A danger of electric shock 
due to leakage current from general electric device 9 or 
13 can be surely avoided, and safety can be ensured. 

When the plug 11 is disconnected from the socket 76, 
the cover 73 is separated from the casing 72 by taking 
off the screws 88 by means of the disengaging tool K. In 
this state, the operation lever 85 of socket 76 is moved 
to the right (in FIG. 14), to elastically deform the clamp 50 
portion 82 having the claw 84 in a direction away from 
the mating clamp portion 82. In accordance with the 
elastic deformation of the clamp portion 82, the claw 84 
is moved out of the hole 11c or 15c of the pin 11a or 15a, 



the plugs 115, 116 and 117 are inserted into the sockets 
76 to predetermined positions, the operation lever 85 of 
each socket 76 cannot be touched unless the screws 88 
are taken off by means of the disengaging tool K (such 
45 as a driver) and the cover 73 is removed from the casing 
72. Thus, such a dangerous situation can be prevented 
from occurring, that a user pulls out the plugs 115, 116 
and 117 from the sockets 76 and connects them to the 
wall socket. 

In the fifth embodiment, the present invention has 
been applied to an electronic endoscope system. Of 
course, this invention may be applied to an ultrasonic 
endoscope system. 
FIGS. 20 to 25 show a sixth embodiment of the pres- 



thereby disengaging the claw 84 from the pin 11a or 55 ent invention. In the sixth embodiment, the plug 11 or 



15a. Thus, the plug 11 or 15 can be pulled out of the 
socket 76. 

In the fourth embodiment, the substantially U-shaped 
notch 83 is formed in one of clamp portions 82 of 



15 of general electric device 9 or 13, which is connected 
to the sockets 21 of the isolating transformer apparatus 
6 of the first embodiment, is fixed by means of a fixing 
band (retainer means) 121. Band fixing members (fixing 



contact 806 of socket 76. The inner portion defined by 60 means) 122 for securing the fixing band 121 are ar- 



the notch 83 is bent inward to form the claw 84. How- 
ever, as shown in FIG. 18, it is possible to provide 
triangular claws 91 on the clamp portion 82, which 
cause no substantial fractional resistance in the direction 
of insertion of the pin 11a or 15a but are caught in holes 65 
11c or 15c of the pin 11a or 15a in the direction of pull- 
out of the pin 11a or 15a. It is also possible to mount a 
cap of insulating material on the operation lever 85 of 



ranged on the front panel 20a of casing 20 of isolating 
transformer apparatus 6. As shown in FIG. 21, the band 
fixing members 122 are arranged on both sides of each 
socket 21 and on an inner surface of front panel 20a of 
casing 20. 

A pair of band insertion holes 123a for allowing inser- 
tion of both end portions of the fixing band 121, and a 
pair of insertion holes 1236 (see FIG. 26) for allowing 
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insertion of band releasing members 129 (described are opened by the operation pin 1296 by a distance 

later), are formed in the front panel 20a of casing 20 on greater than the thickness of the fixing band 121. If the 

both sides of each sockets 21. fixing band 121 is pulled out from the casing 2 in this 

As shown in FIGS. 22 and 23, each band fixing mem- state, the fixing band 121 can be easily removed from 

ber 122 includes a fixed plate 124 fixed on the inner 5 the band fixing member 122. 

surface of the front panel 20a of casing 20, and a pair of In the above-described sixth embodiment, after the 

spring-like clamp fingers 125 attached to both side plug 11 or 15 of electric device 9 or 13 is connected to 

edges of the fixed plate 124 and clamping the fixing the sockets 21 of the isolating transformer apparatus 6, 

band 121. Free end portions of fingers 125 are bent both end portions of the fixing band 121 are inserted 

toward the inside of the casing 20 and toward each 10 between the clamp fingers 125 through the band inser- 

other. When both end portions of the fixing band 121 tion holes 123fl in 20 and the band insertion holes 

are inserted into the band insertion holes 123a, the in- 12 g m b an fixing member 122. In this state, the fixing 

serted end portion of the fixing band 121 open the clamp band 121 is heJd by the clamping force of the fingers 

fingers 125 against the clamping force of the fingers 125. l2S . The fixing band 121 cannot be removed from the 

Once the fmng band 121 1S inserted to a predetermined 15 band fjxi member n2 unIess the operation pin l29b 

position, the clamp ringers 125 clamp the fixing band of band rdcasing mcmbcr 129 

is inserted into the band 

11 \ 1„ T ? a »° rCe a r C l°r , - e f !? m 5 releasi »8 memb " '"""ion hole 130 in band fixing 

w 8 • T of Pull-out of the fern* band member m th h the band re|easi member ^ » 

EIrf mi^T* ? I m8e H , w ^ ^"S , n tion h ° le 1236 ^ 20. Thus, the ufer is prohibited 

band 121, thus preventing the pull-out of the fixing band 20 r «. j • 

121 H 6 p wanu * v j- rom pu ji m g out the p] U g ii or 15 and connec ting it to 

a «r i « f j • j tne wa ^ socket. Thus, a danger of electric shock can be 

A pair of screw holes 126 are formed in upper and i ... , f e . 

lower portions of the fixed plate 124 of band fixing ^ I * **" 

member 122. Fixing screws 127 are inserted through the FIGS *. 26 and 27 T sl T a scver ? th embc ^ m ™t of the 

. screw holes 126 to fix the band fixing member 122 to the 25 ^ \ th % seve "? V^ 1 ™^ 

front panel 20a of casing 20. Further, the fixed plate 124 hold f 141 ° { * Subs [Tfl cy md "f 1 sh *f e J 0 ' hold * 

has a band insertion hole 128 and an insertion hole 130 *e corf lOw 14 of the plug 11 or 15 of electric 

for the band releasing member 129 shown in FIG. 25. ^r 1 * 9 °f " ,$ P^ded *« a middle re e 10 " of 

The band insertion hole 128 and the band releasing fixin 8 band 121 of the slxth embodunent. The plug 

member insertion hole 130 of the fixed plate 124 are 30 holder 141 has a u ' sha P ed ™ lc h 142. When the fixing 

located so as to correspond to the band insertion hole band 121 ls used > the cord 10 or 14 of the P lu fi 11 or 15 

123o and the band releasing hole 1236 formed in the 15 P 855 * 1 throu g h the notch 142 

front panel 20o of casing 20. * n the seventh embodiment, when the fixing band 121 

The band releasing member 129 comprises a handle is mou ™ ed on the plug 11 or 15 of electric device 9 or 

portion 129j and an operation pin 1296 connected to the 35 13 « the flxm S b *nd is easily removed from the plug 11. 

handle portion 129a. The outer diameter of the opera- and the rem oval of the plug 11 or 15 can be prevented, 

tion pin 1296 is greater than the thickness of the fixing FIG 28 snows an eighth embodiment of the present 

band 121. The band releasing member 129 is made of an invention, wherein operation lever insertion holes 151 

insulating material. arc formed in the upper face of the cover 73 of casing 72 

As shown in FIG. 24, a U-shapcd notch 131 is cut in 40 of the fourtn embodiment. The operation lever 85 of 

a substantially middle portion of the fixing band 121. socket 76 has an upwardly extended portion 152 The 

When the fixing band 121 is used, the cord 10 or 14 of extended portion 152 is projected from the operation 

the plug 11 or 15 passes through the notch 131. lcver insertion hole 151 in the upper face of the cover 

The operation of the sixth embodiment will now be 73> Tnis structure allows the user to operate the lever 85 

described. 45 without removing the cover 73 from the casing 72. A 

The plug 11 or 15 of general electric device 9 or 13 is locking plate 152 is attached on the upper face of the 

connected to the socket 21 of the insulating transformer cover 73 ov means of screws 154. The locking plate 153 

apparatus 6. The cord 10 or 14 of the plug 11 or 15 is let restricts and prohibits the movement of the extended 

to pass through the notch 131 of the fixing band 121. In portion 152 of lever 85. 

this state, both end portions of the fixing band 121 are 50 In this case, unless the locking plate 153 is removed 

inserted into the band insertion holes 128 of the band from the cover 73 by disengaging the screws 154 by 

fixing member 122 through the band insertion holes means of a disengaging tool K like a driver, the user is 

123ff of the casing 20. The end portions of the fixing not allowed to operate the extended portion 152 of lever 

band 121 open the clamp fingers 125 of the band fixing 85 of socket 76. Once the plug 11 or 15 is connected to 

member 122 against the clamping force of the fingers 55 the socket 76, the user is prevented from pulling out the 

125. Once the fixing band 121 is inserted to the predeter- plug 11 or 15 and connecting it to the wall socket. Thus, 

mined position, as shown in FIG. 20, the fingers 125 a danger of electric shock due to leakage current from 

clamp the fixing band 121. the electric device 9 or 13 can be surely avoided, and 

When the fixing band 121 is to be pulled out of the safety can be ensured, 

band fixing member 122. the operation pin 1296 of band 60 The present invention is not limited to the above 

releasing member 129 is passed through the band releas- embodiments, and various changes or modifications can 

ing member insertion hole 1236 in casing 20 and the be made to this invention within the scope of the claims, 

band releasing member insertion hole 130 in the band What is claimed is: 

fixing member 122. Thus, the operation pin 1296 is in- 1. A medical apparatus comprising the combination 

serted between the clamp fingers 125 of band fixing 65 of: 

member 122. Since the outer diameter of the operation an electrical medical apparatus for use with an endo- 

pin 1296 is greater than the thickness of the fixing band scope connectable thereto and adapted for at least 

121, the clamp fingers 125 of band fixing member 121 one of a diagnostic and medical treatment; 



07/26/2004, EAST version: 1.4.1 



13 



5,174,293 



14 



at least one electrical non-medical apparatus includ- 
ing a line cord and a plug, said at least one electri- 
cal non-medical apparatus being used in association 
with said electrical medical apparatus; and 

an isolating transformer apparatus isolating a patient 5 
from electrical shocks from said electrical medical 
apparatus used together with said electrical non- 
medical apparatus, said isolating transformer appa- 
ratus being connectable by an authorized person to 
a commercial power supply and. being connected 10 
to said line cord and plug of said electrical non- 
medical apparatus, said electrical medical appara- 
tus being connectable to said commercial power 
supply, said isolating transformer apparatus includ- 
ing: 15 

a housing having a plurality of walls; 

a transformer, contained in said housing, said trans- 
former having a primary and secondary winding, 
said primary winding being connectable to said 
commercial power supply, and said secondary 20 
winding being electrically isolated from said pri- 
mary winding; 

a power supply socket mounted on said wall of said 
housing and being connected to said secondary 
winding, said socket having means for receiving 25 
therein said plug of said electrical non-medical 
apparatus; 

retainer means provided on an outside portion of said 

housing, said retainer means preventing said plug 

of said electrical non-medical apparatus from being 30 

removed when said plug is connected to said 

power supply socket; and 
locking means for locking said retainer means to said 

housing, said locking means preventing removal of 

said retainer means without an engaging and disen- 35 

gaging tool 

2. The medical apparatus according to claim 1 
wherein said retainer means includes a notch which is 
dimensioned such that said line cord of the at least one 

non-medical apparatus can fit in the notch, and said line 40 is mounted, said table including a section for mounting 



tainer covering the periphery of said line plug when 
said plug is connected to said socket, the box-shaped 
retainer -including a notch for said line cord to pass 
therethrough. 

7. The medical apparatus according to claim 4, 
wherein said retainer means includes a holding belt 
having two end portions for holding said power source 
plug, both said end portions of the holding belt being 
inserted into said housing, and said locking means in- 
cludes belt attachment means, provided on said housing 
for holding both of said end portions of said holding 
belt. 

8. The medical apparatus according to claim 7, 
wherein said belt attachment means is fixed inside said 
housing and comprises: 

a clamp having a pair of elastic clamp fingers for 
clamping both end portions of said holding belt, 
said fingers extending toward the inside of the 
housing and toward each other; and 

an aperture having a size greater than the thickness of 
said holding belt, and wherein a unique disengag- 
ing tool is provided for said locking means, said 
tool comprising a pin inserted to said aperture in 
the wall of the housing, the outer diameter of the 
pin being substantially equal to the diameter of the 
aperture. 

9. The medical apparatus according to claim 7, 
wherein said holding belt has a U-shaped notch through 
which said cord is passed, said notch being dimensioned 
such that the cord of the plug can be fit through the 
notch and said plug is too large to fit therethrough. 

10. The medical apparatus according to claim 7, 
wherein said holding belt includes a plug holder for 
holding the end portion of the plug which is connected 
to said line cord, the plug holder having a U-shaped 
notch therein through which the cord of the plug can 
pass. 

11. The medical apparatus according to claim 1, fur- 
ther comprising a movable table on which said housing 



plug is too large to fit through the notch. 

3. The medical apparatus according to claim 2, 
wherein said locking means includes at least one screw 
for attaching said retainer means to said housing. 

4. The medical according to claim 1, wherein retainer 45 
means are provided and mounted over said plug to 
inhibit removal of said plug and wherein said locking 
means locks said retainer means to said housing so as to 
prevent removal of said plug. 

5. The medical apparatus according to claim 4, 50 
wherein said housing has an L-shaped plate fixed 
thereto in a region near, said socket; and said retainer 
means comprises a notched retainer attached to said 
L-shaped attaching plate, said notch being dimensioned 
such that said line cord can fit therethrough and said 55 
plug is too large to fit therethrough. 

<S. The medical apparatus according to claim 4, 
wherein said retainer means includes a box-shaped re- 



said non-medical electric apparatus thereon. 

12. The medical apparatus according to claim 1, 
wherein said electrical non-medical apparatus com- 
prises at least a recording device and a display device. 

13. The medical apparatus according to claim 12, 
wherein: 

said electrical medical apparatus has an image device 
which is used with the endoscope connected 
thereto said image device including means for sup- 
plying light to the endoscope, and means for out- 
putting an electrical image signal from the endo- 
scope; 

said recording device is connected to said image de- 
vice and stores an image from said image device; 
and 

said display device includes means for displaying the 

image from said image device. . 

***** 
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